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This article describes the motivation for the UAV Challenge Outback Rescue, the competition mission and a summary of the six
events that have taken place since 2007. In total, over 350 teams and 2000 team members competed to see who would be the first
to save lost bushwalker, Outback Joe. In 2014, four teams completed the search and rescue mission task and demonstrated that
they had developed a cost-effective robot aircraft that could find and save a lost bushwalker in the Australian Outback. We discuss
what factors were behind the competitions eventual completion and we outline some of the significant outcomes that have fed into
the UAV industry.
Index Terms—UAV, unmanned aircraft, robot competition, search and rescue.
I. INTRODUCTION
On a dusty, windy and hot late September morning in 2014
in the rural town of Kingaroy, Queensland, Australia, the
international flying robot competition that had been impossible
to complete for over seven years, was finally completed. On
that morning two teams completed the mission with a third
coming very close. The following day another two teams
managed the same feat (Fig. 1). The first UAV Challenge
competition event took place in 2007 and 2016 will see the
tenth year of UAV Challenge events. The UAV Challenge was
introduced to IEEE RAM readers in 2010 [1]. The events
have been run jointly by Australia’s national research agency,
CSIRO and Queensland University of Technology. Various
other organisations have been actively involved in the running
of the competitions, especially in the early years, including
Boeing Australia and the Queensland Government. It took
from 2007 until 2014 for the main mission of the UAV
Challenge to be successfully completed. Why had it taken so
long for four teams to do what 351 teams over six contests had
failed to achieve? In 2014, why did so many teams suddenly
succeed? Finally, why did the organisers persist for so long
when it seemed that no one was capable of completing the
UAV Challenge Outback Rescue mission? This article answers
these questions and outlines why the UAV Challenge was such
a significant robotics competition and what made it different
to other flying robot events.
Robot flying competitions are not new. The well known
International Aerial Robotics Competition (IARC) [2] was first
held in 1991 at Georgia Institute of Technology, USA. In
that competition, university-based teams are given challenges
inspired by real-world scenarios, such as simulated disaster
response or military operation. Some scenarios take years to
be successfully demonstrated by the entrants. The missions
of IARC had tended to suit rotary wing vehicles such as
Corresponding author: J. Roberts (email: jonathan.roberts@qut.edu.au).
Fig. 1. The aircraft from 2014 that completed the mission. Top left:
CanberraUAV. Top right: SFWA. Bottom left: Robota. Bottom right: Team
Thunder (Photos courtesy of Stefan Hrabar, CSIRO).
helicopters, and other VTOL-aircraft. The International Micro
Air Vehicles (IMAV) competition is another well-established
university-based competition that has been running since 1997
[3]. It focusses on very small unmanned aircraft operating
either indoors, or in outdoor areas around an airfield or built
environment. The level of autonomy demanded to complete
events has been increasing in recent years [3].
There are numerous other flying robot competitions run
each year around the world, including the USA-European
Micro UAV flight competition [4], the AUVSI Seafarer Annual
Student UAS Competition [5], the International Universities
MINI UAV Competition [6], the Chinese Robotics Compe-
tition which has a flying robot category [7], the Singapore
Amazing Flying Machine Competition (SAFMC) [8][9], and
the Annual Search and Rescue Cyber Physical Systems Chal-
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Fig. 2. The target of the UAV Challenge is Outback Joe, a simulated lost
bushwalker (Photo courtesy of Stefan Hrabar, CSIRO).
lenge [10][11]. There are also in-house competitions held
solely for participation within single universities and which
are typically part of core course work in robotics or extension
course work [12].
The idea of the UAV Challenge Outback Rescue came soon
after a joint industry and academic workshop in November
2005, titled The Future of UAVs - Challenges and Applications
in the Asia Pacific Region. Of the many issues debated,
four issues stood out as potential inhibitors to adoption of
UAVs in the civilian context [1]. Firstly, delegates pointed
out that UAVs were seen by the public as a military tool,
and as expensive and dangerous. Secondly, it was clear to
all that before UAVs can operate in civilian airspace, they
must be perceived by the public and by regulators to be “as
safe” as conventionally piloted aircraft. Thirdly, before UAVs
can operate in civilian airspace, their operators must obtain
the appropriate insurance. Finally, the UAV industry will
need people with the correct skills. The idea of a significant
international challenge came about to attempt to address these
four issues, and the UAV Challenge was born.
II. THE MISSION AND COMPETITION FORMAT
The mission revolved around a search and rescue type
scenario where an aircraft would have to be used to find a
lost bushwalker, known as Outback Joe (Fig. 2), and then drop
a water bottle to him. This mission task seemed to have the
right level of complexity and did not require remote takeoff
or landings, or even autonomous local takeoff and landing.
The final mission specification saw teams have to find Out-
back Joe, who was a mannequin, in a search area measuring
1.26km x 2.26km with the closest point of that search area
3.4km from the end of the runway at the airport takeoff
location (Fig. 3). The whole mission area was contained within
a GeoFence (Section VI) to allow for aircraft manoeuvring.
This resulted in the furthest possible distance the aircraft could
be away from the ground station being 6.5km. The scale of
the mission boundary and search area resulted in many teams
needing to fly their aircraft in a search pattern that had a length
of between 50km and 100km to adequately cover the ground
in the search area with their on-board imaging systems. The
mission time given was one hour and teams were allowed 15
minutes either side of the mission time to setup and pack down
their ground stations.
The competition did not just take place at the event in
Kingaroy. In fact teams begun competing six months earlier,
from 2007 to 2010, and a full 18 months earlier from 2012
to 2014. Teams had to pass a series of milestones which
were based on written documentation and video submissions
to the UAV Challenge Technical Committee. The Technical
Committee was comprised of industry professionals who all
had considerable experience in operating unmanned aircraft.
The milestones were known as Deliverables. The first De-
liverable was a simple six page technical report that had to
describe the design of a team’s system and show that they had
considered how to address the safety issues of operating an
unmanned aircraft remotely from an airport. Teams were given
a template that guided them through the task. The majority
of teams that submitted a Deliverable 1 document passed the
assessment phase and were invited to submit Deliverable 2
documentation. Deliverable 2 consisted of a longer and more
detailed technical report and a video showing certain key
features of the team’s aircraft. The details required include the
teams’s design approach and rationale, including aeronautical,
and in 2014, state machine diagrams. Teams were also required
to outline how they addressed radio spectrum management,
flight termination scenarios and failures of critical systems,
battery management, and risk assessments for the dropping of
the water bottle. Basic flight test results needed to be sighted
along with an outline of the search strategy the team was
proposing. The video that was required had to show the aircraft
dropping the water bottle in flight and also some footage of
how a team conducted its pre-flight checks.
From 2007 to 2010, Deliverable 2 was the final deliverable
required. If teams passed the Deliverable 2 milestone, they
were invited to the UAV Challenge event in Kingaroy. To help
determine the level of safety of a team, a series of interviews
and hardware scrutineering was carried out at the airfield.
Teams had to show the judges their systems and they were
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Fig. 3. The 2014 Search and Rescue mission layout showing the mission boundary (yellow) and search area (green). Note that the airport (launch and recovery
areas) are on the far left (the runway).
questioned about key aspects of their safety strategy. Industry
experts that were part of the organising team, known as the
Scrutineers, checked over the aircraft and ground stations in
Static Scrutineering sessions. This included a test of the air-
craft’s automatic Flight Termination System while the aircraft
was on the ground, and involved the teams rolling their aircraft
across a section of the GeoFence located at the edge of the
airfield. Teams were then asked to pass a Flight Scrutineering
session where they had to demonstrate safe operation of their
aircraft within the perimeter of the airfield.
III. THE EVENTS OF 2007 TO 2012
At the first UAV Challenge event in 2007, 43 teams from
6 countries entered. However, only one team was invited
to demonstrate their aircraft during the flight scrutineering
session and that team did not pass the flight scrutineering phase
meaning that no teams were allowed to launch missions that
year. As organisers, we were disappointed, but not surprised.
The competitions of 2008 and 2009, although well attended,
also resulted in no teams actively searching for Outback Joe.
Fig. 4 has a summary of the performance and numbers of
teams taking part each year. In 2010, two teams managed to
actively search for Outback Joe, launching their aircraft into
the search area. A team from the University of North Dakota,
USA, team came very close to completing the full mission
task. They successfully located Outback Joe within 8 minutes
of their take-off from the airport. Their estimate of Joe’s
location was within 15m of his true position. Unfortunately
for the team, a system design issue resulted in the water bottle
being dropped accidentally 450m from the intended location
[13]. The second team in the search area, Team Robota, USA,
did not find Outback Joe and their aircraft crashed in the search
area.
The Technical Committee made a significant change to the
rules after the 2010 event in an attempt to better prepare
teams. The rules were revised to include a third pre-event
qualification milestone, Deliverable 3. This milestone was
designed to ensure that all teams attending the flying event
had significant experience flying their aircraft for long periods
of time under autonomous control. The minimum requirement
was for teams to have completed a cumulative total of five
hours of autonomous flights with at least one of those flights of
30 minutes duration. The nature of this additional Deliverable
meant that the competition time period needed to be increased.
The UAV Challenge Search and Rescue competition was
hence changed to a biennial event with the next flying event
occurring in October 2012.
Fig. 4. The number of teams registering for the Search and Rescue competi-
tions from 2007 to 2014, compared to the number of teams that qualified and
then went on to fly a mission, found Outback Joe and successfully completed
the mission.
The changes were considered successful in that a large
increase in the number of teams entering occurred, and four
teams passed the flight scrutineering stage and launched their
aircraft from the airport. As in 2010, one team came very
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close to completing the mission. CanberraUAV, a team from
Australia, managed to find Outback Joe but failed to drop the
water bottle to him. What was signifiant about the Canber-
raUAV system was that they had developed a semi-automated
Outback Joe detector that processed the search images on-
board their aircraft. The system transmitted small thumbnail
images of possible sightings of Outback Joe back to the ground
station for manual confirmation (Fig. 5).
Fig. 5. A photograph of the CanberraUAV ground station screen showing
the moment they identified Outback Joe in 2012. A series of thumbnails is
shown in the left window that have a high chance of containing an image of
Outback Joe. The right window shows the thumbnail images in their estimated
geo-location (Photo courtesy of Stefan Hrabar, CSIRO).
IV. A WINNER AT LAST — 2014
In 2014, 116 teams from 20 countries entered the Search
and Rescue competition, an increase of 71% on the previous
competition held in 2012. As the qualification phases of
the competition progressed, teams fell away. But we noticed
that they did not fall away at as great a rate as they had
done previously. In fact, 74 teams passed the Deliverable 1
milestone, 28 teams passed their Deliverable 2 and 20 teams
passed Deliverable 3, where they showed at least 5 hours of
autonomous flight. Finally, 17 teams took part in Kingaroy, 14
managed to launch their aircraft from the airport and towards
the search area and 10 teams recovered their aircraft at the
airport. On Day Two of the three day event, a team from
Melbourne Australia called SFWA (Fig. 6) became the first
team to successfully complete the UAV Challenge Search and
Rescue mission task. Their X8 flying wing platform completed
the mission in 40 minutes, they estimated Outback Joe’s
position to within 10m, and their water bottle landed 23.6m
from Joe.
Over the next two days, three other teams successfully
completed the mission and a fourth came extremely close.
The other successful teams were, team Robota (USA) who
managed a drop of 44m, Team Thunder (Australia) who
dropped 68m away [14], and CanberraUAV (Fig. 7) who
managed to land the water bottle just 2.6m from the Outback
Joe (Fig. 8). A drop accuracy of 2.6m in relatively strong
winds, 4.5km from the airport and ground station on a location
only discovered minutes earlier by an automatic Outback Joe
Fig. 6. Team SFWA (Australia) were the first team ever to complete the
mission task (Photo courtesy of Stefan Hrabar, CSIRO).
Fig. 7. CanberraUAV (Australia) the winning team of the UAV Challenge
Search and Rescue competition (Photo courtesy of Stefan Hrabar, CSIRO).
Fig. 8. CanberraUAV’s winning bottle drop of 2014 was just 2.6m from
Outback Joe. Here you can see the 500ml of recovered “Outback Spirit”
drink. (Photo courtesy of Mick Staples, Aviation Australia).
detector was an impressive feat of engineering. In the end,
CanberraUAV were declared the winners, having amassed
considerably more points than the other teams, and they were
awarded the $50,000 grand prize and the Rod Walker Trophy.
It had been nearly eight years from when the UAV Chal-
lenge Outback Rescue competition had been announced until
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the day that a team finally won the Search and Rescue
Challenge. Fig. 4 shows a summary of the number of teams
over the six competitions that were run. What is obvious from
the figure is that the drop out rate is extremely high and that
challenges of this type are very different to regular robotics
competitions where there is an expectation, and even desire,
to have a team win each year. A major lesson learned for us
as the organisers was that the structure of the event needed to
be changed to ensure that teams could finally complete it. In
our case, we think that the change to a two-yearly format was
critical and gave teams enough development and testing time
to field a competitive entry.
CanberraUAV were clear winners for two reasons. Firstly,
they ensured that they gained as many points for autonomous
operation as they could. CanberraUAV demonstrated all op-
tional autonomy elements. The second reason for their out-
standing performance was their very close water bottle drop,
at just 2.6m. Of the four other drops from other teams, the
closest was 23.6m and the furthest was 116m. The overriding
reason for CanberraUAV’s accuracy was their targeting and
drop system [15]. After positively identifying the location of
Outback Joe, their aircraft undertook a series of overpasses
in order to estimate the direction of the prevailing wind.
Their method of delivery was then via a parachute drop.
Uncertainties in parachute unfurling were eliminated with the
use of a two-stage parachute release mechanism. This saw
the parachute unfurl beneath the aircraft but remain attached
to the aircraft. It then hung beneath the aircraft ready to drop
(Fig. 9). CanberraUAV were able to develop these autonomous
systems because they invested a significant amount of time
and resources, probably in excess of any other team. They also
used multiple airframes during development and testing which
gave them the necessary redundancy and back-up capabilities
to continue development quickly after major airframe damage
or loss.
V. TEAM COMPOSITION
It was clear from the day it was conceived, that the UAV
Challenge was a competition for all, or nearly all - noting that
there were a few entry restrictions on pre-existing commercial
systems that were deemed too expensive for practical search
and rescue missions in a civilian context. We decided when we
launched the event that we would not limit entry to university
students, as is common in many national and international
robotics competitions. Instead we would invite anyone that
demonstrated the capability to attempt the mission and win
the grand prize. This simple decision was critical, and shaped
the future of the whole event. Having a competition open to
all has a number of significant benefits. We knew that the
mission we had created for the teams was difficult and hence
we did not expect teams to complete the mission for a number
of years — this was a deliberate strategy. This implied that
teams would need to build on their work from previous years
when they had failed. Longevity of a team’s membership,
resilience to failure and a desire to improve over a seemingly
endless timeframe is something that is difficult to achieve in a
university student-only setting. This is not because universities
Fig. 9. Image from team CanberraUAV’s aircraft moments before they drop
a water bottle to Outback Joe, who is automatically highlighted in the blue
box by the person detector software. Note that the colour levels have been
modified from the original image for clarity to the human eye. (Photo courtesy
of CanberraUAV).
are not great motivators of their students, but simply because
university students only have a limited time window during
their studies to commit to such a major undertaking. Indeed,
none of the final four teams that successfully completed the
UAV Challenge in 2014 were university-based teams. All of
those particular teams did contain university graduates, and
some did have active students, but on the whole, team mem-
bers were engineers or others with significant post-university
experience, or other experience in industry. Having said that,
many student-only teams did enter the UAV Challenge events
and many performed very well [16].
VI. SAFETY AND REGULATORY COMPLIANCE
The UAV Challenge Outback Rescue was an unusual
competition because the main competition area, the search
area, was located over land and within airspace that we,
as organisers, did not control. The land within the overall
mission boundary (the area contained within the yellow line
in Fig. 3) was owned either by local farmers or by a local
energy resources company. The competition was also run from
an airport, Kingaroy Airport, which is owned and operated by
the local government. The relatively open nature of the flight
area and its proximity to manned aviation and the local town of
Kingaroy, all combined to make the safety case and regulatory
compliance a significant challenge.
When the concept for the UAV Challenge event was devised,
the main safety issue identified was the so-called “fly-away”,
where a UAV flies unsupervised outside its intended operating
area [17]. The major compliance issue for the UAV Challenge
was the restriction that unmanned aircraft in Australia can not
normally be operated “beyond line of sight” of the aircraft’s
human ground controller (remote pilot). This requirement was
considered in tandem with the fly-away prevention issue and
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solutions were designed to address both constraints simulta-
neously.
A safety case for the first UAV Challenge in 2007 was
created in a way that relied on a combination of range marshals
and a mandated Flight Termination System (FTS) requirement
on each of the unmanned aircraft. The function of the FTS
was to quickly bring down (crash) the unmanned aircraft via
a radio signal command from the remote pilot at the ground
station. This was achieved by systems on-board the aircraft
switching off the engine and putting the flight controls into a
state that auto-rotated the aircraft into the ground [18]. Range
marshals were in constant radio contact with the range safety
officer, who could request a termination of an aircraft should
the marshals report a mission boundary breach.
However, this flight termination-based fly-away prevention
strategy had its complications. The radio system between the
ground station and the UAV was now critical to safety. A drop
in the radio link meant the FTS had to be programmed to crash
the aircraft by default. Such failsafe radio kill systems are
well known in robotics but are notoriously prone to triggering
(and latching) due to poor communication links. In the case of
flying robots, such occurrences are almost always catastrophic
to the aircraft. The chance of fly-aways at the UAV Challenge
was now extremely low, however teams reported that they in-
evitably crashed their aircraft during development and testing
of their FTSs and pressure grew for us as the organisers to
come up with a method to prevent fly-aways that did not result
in the loss of the airframe [19].
In 2010, we introduced the concept of the GeoFence at
the UAV Challenge that would see teams given the option
to implement automatic mission boundary crossing detection
on-board their aircraft in a way that did not rely on continuous
radio link integrity between aircraft and ground station. This
then allowed for a staged approach to recovery from a radio
communications link failure. The GeoFence itself consisted
of a series of GPS coordinates that provide the set of corner
locations for the mission boundary. The GeoFence is bounded
on top by the competition altitude restriction of 1500ft AGL.
Teams using the GeoFence option had to implement boundary
crossing algorithms inside their onboard systems. Any detected
breach of the GeoFence would then trigger a flight termination
in the same manner as the original FTS requirements for
the UAV Challenge. In 2010, 2012 and 2014, only one
team breached the GeoFence resulting in an immediate flight
termination.
Teams that used the GeoFence option were now able to
take steps to recover from radio data link failures. They
had to implement an automatic procedure to fly closer to
the airport (and ground station) in an attempt to re-establish
communications. Specifically, after ten seconds of a loss of
communications, the UAV should fly to the pre-determined
“Comms Hold” location (see Fig. 3 where Comms Hold can
be seen to the left of the centre of the image). The UAV is then
allowed to loiter for a maximum of two minutes at Comms
Hold. If the communication link has not been established at
the end of the two minutes, the aircraft must then fly to the
“Airfield Home” location (Fig. 3) for the team to either finally
re-establish radio contact over another two minute period, or
if that fails, use a radio control handset to land the aircraft. If
that is not possible then the aircraft must terminate.
A unique feature of the 2014 UAV Challenge was that the
airport, from which teams launched and landed their aircraft,
remained fully open to manned aviation. In fact the airport
was busier than usual due to the local glider club carrying
out training during the week of the UAV Challenge. Manned
aircraft took-off and landed in a coordinated way with the
competition UAVs. This was a very significant achievement
for us as organisers of a UAV competition. A more detailed
analysis of the safety case for the UAV Challenge can be found
in [20] where the UAV Challenge is used as a case study.
Finally, it is worth reflecting on the role of scrutineering in
the success of the UAV Challenge. The air space regulator,
CASA, expect the UAV Challenge organisers to themselves
regulate the teams competing in the event. It is only through
the scrutineering process that the organisers can be confident
that the teams comply with the mandated safety features
required and deploy a system that minimises the residual risk
of operation to an acceptably low level. The scrutineering
process creates a vital document trail, including a checklist of
mandated safety features at the design stage, video material
of critical aircraft behaviour, logs of flight tests close to the
competition date and final checks by industry professionals
on the actual flight and ground systems deployed. Should a
safety incident occur, there is a wealth of information to help
understand what might have gone wrong.
VII. WHAT DID THE UAV CHALLENGE ACHIEVE?
The UAV Challenge event achieved far more than we as
the organisers dared to dream. Some of this was due to the
longevity of the competition, in that it is more likely that
positive outcomes will be achieved over a long period of
time. The number of people exposed to the field of civilian
UAVs due to the competition was large. As well as the over
2000 team members that took part in the Search and Rescue
competitions and the over 400 high-school students that took
part in the Airborne Delivery Challenge event co-located with
the main event, millions of members of the general public
were exposed to possibility of UAVs being capable of saving
lives in the future. The UAV Challenge resulted in newspaper
articles [21], radio interviews [22], TV segments [23] and an
hour long TV documentary.
The first example of a commercial system developed for
use in the UAV Challenge was the Millswood Failsafe De-
vice. This was an electronic device designed to supplement
commercial autopilots in such a way as to implement all the
failsafe requirements of the UAV Challenge Search and Rescue
mission. A manufacturer had recognised that there was a gap
in the market and had created a new product. A number of
teams were using the product in the 2009 competition, the
third event to be run. Significantly, the manufacturer reported
that they had sold this device worldwide to others who realised
the need for safer unmanned aircraft operations, including auto
pilot developers who require backup systems when developing
and testing brand new products.
The key driver for ensuring that each competing aircraft had
a failsafe capability was that it was clear that reliable com-
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munications between a team’s ground control station and the
aircraft was difficult. The UAV Challenge search and rescue
mission required reliable radio communications over at least
7km range. Most teams struggled with the communication
issue in the early years of the UAV Challenge. A company
called RF Design set about using some existing low-power
chipsets with an integrated sub-GHz RF transceiver as the
basis of their new data modem, resulting in the RFD900 data
modem. By 2014, all but one of the teams that flew at event
was using the RFD900, including the winning team [15]. RF
Design report that they have sold several thousand RFD900
modems worldwide, mainly in the UAV sector. They are now
widely used by UAV professionals and have been tested to
an altitude of 60,000ft and to ranges up to 67km line-of-sight
[24].
When the UAV Challenge was announced in 2006, teams
had two choices when it came to civilian autopilots. They
could spend thousands of dollars and pick between a limited
numbers of high-end products, or they could develop their own
from scratch. In 2014 the situation was very different with
multiple affordable autopilots readily available to all teams
with the UAV Challenge playing its part in motivating these
developments. Some of the teams from 2009 began using
the open source Paparazzi Project autopilot (software and
hardware) [25] and the rules of the UAV Challenge began
to influence features being developed for that autopilot. In
2010, the Ardupilot and PX4 open source autopilot commu-
nities began to take notice of the UAV Challenge, and those
autopilots began to adopt features specifically to address the
competition rules. At the 2014 UAV Challenge event, core
developers from all three of these major open source autopilot
communities were members of competing teams [26] and [15].
By 2014 much of the standard flight termination safety code
for all three autopilots was written specifically to comply with
the UAV Challenge rules.
VIII. CONCLUSIONS AND THE NEXT UAV CHALLENGE
MISSION
Over 350 teams and 2000 team members took part in
the UAV Challenge Search and Rescue mission competitions
from 2007 to 2014. The search and water bottle dropping
mission successfully pushed the development of reliable UAV
technology including autopilots, communications systems and
computer vision algorithms. The nature of the mission resulted
in the majority of teams using fixed-wing aircraft.
In February 2015, we announced the next UAV Challenge
mission, known as UAV Challenge Medical Express [27]. This
mission revolves around a fully autonomous remote sample
return task where teams must perform a remote landing, and
remote take-off, in a previously unseen area that is located
at least 10km away from the aircraft launch and recovery
location. Teams will have to fly their aircraft at least 20km
to the remote landing location, via a well defined GeoFence-
based flight corridor. The technical challenges include the
ability to map the remote landing site, which will not be
suitable for fixed-wing aircraft landings, and then perform an
automated landing while maintaining communications with the
Fig. 10. The late Rod Walker at the UAV Challenge 2008 (Photo courtesy
of Michael Wilson, Boeing Research and Technology Australia).
ground control station back at the launch site. On landing, a
medical sample will be placed into the aircraft and a button
pressed to indicate that it is allowed to take-off. The aircraft
must then automatically take-off and return to the base location
via the transit corridor. In a major change for the UAV
Challenge, teams will be allowed to fly two aircraft at the
same time. It is anticipated that some teams will use a second
aircraft as a communications relay.
DEDICATION
This paper is dedicated to Professor Rod Walker (QUT
and ARCAA). Rod was a co-founder of the UAV Challenge
Outback Rescue and without his passion and creative spirit,
there would not have been a UAV Challenge (Fig. 10). Rod
passed away in 2011 and was not lucky enough to see
the mission he co-conceived completed. The UAV Challenge
organisers promised that they would continue the event until
it was finally won. The winning team, CanberraUAV, were
awarded the Rod Walker Trophy.
ACKNOWLEDGMENTS
The authors would like to thank members of the UAV
Challenge Technical and Organising Committees past and
present, without whom the UAV Challenge would not have
been such a success. In particular, we thank the following for
their long service, often out of work hours; Ross Dungavell
(CSIRO), Mark Lewis (UAS Pacific), Mick Molloy (Boeing
Aerostructures Australia), Andy Keir (QUT), Tyaka Graves
(QUT), Reece Clothier (RMIT), Barry Seager (Raytheon
Australia), Chris Hess (Lockheed Martin), Nigel Meadows
(Insitu Pacific), Kevin Scrimshaw (CASA), Bob Ferry (Royal
Australian Navy), Mark Xavier (V-TOL Aerospace), Torsten
Merz (CSIRO), and Peter Reid (CSIRO). We would also like
TO APPEAR IN IEEE ROBOTICS & AUTOMATION MAGAZINE ARTICLE (ACCEPTED FOR PUBLICATION 18 DECEMBER 2015) 8
to acknowledge the tireless work of our official photographers
Stefan Hrabar (CSIRO) and Michael Wilson (Boeing Research
and Technology Australia). The event has also been assisted
by numerous staff and students of CSIRO and QUT, and some
of our supporters and sponsors’ organisations. The event was
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